A single dose of pirfenidone attenuates neuronal loss and reduces lipid peroxidation after kainic acid-induced excitotoxicity in the pubescent rat hippocampus.
Systemic administration of kainic acid (KA) in rodents triggers limbic seizures following selective neuronal loss in the hippocampus attributed to the excitotoxic process. Lipid peroxidation products, such as 4-hydroxynonenal, are produced by oxidative stress and are present on the hippocampus, which contribute to neuronal death in the KA excitotoxicity model. Several antioxidants are neuroprotective agents. The aim of the present study was to analyse whether pirfenidone (PFD, 5-methyl-1-phenyl-2-(1H)-pyridone), an antioxidant drug, protects the neurons in the hippocampus of pubescent rats administered with KA. We evaluated the neuroprotective effect of PFD by quantifying the surviving neurons under hematoxilin-eosin staining after using three different doses of 100, 250, and 325 mg/kg administered via an orogastric tube 90 min after KA intraperitoneal injection (12 mg/kg). Only 325 mg/kg of PFD-attenuated neuronal loss in the hippocampal areas cornu ammonis field 1 (CA1) and cornu ammonis field 3 (CA3c) was observed; therefore, this dose was used in our subsequent studies. Later, we established that PFD reduces neuronal degeneration using Fluoro-Jade B stain in the CA3c but not in the CA1, and PFD reduces the presence of 4-hydroxynonenal, a lipid peroxidation product, in the CA3 by tissue immunohistochemistry. We concluded that only a single 325 mg/kg PFD dose had a neuroprotective effect after KA brain injury. This treatment may be advantageous because adequate pharmacological therapy with PFD can be developed to protect the neuron even after an acute neuronal disorder such as seizures or hypoxic/ischemic damage.